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(57) ABSTRACT

A connector includes a connecting terminal to be connected
to another connecting terminal of another connector, a fixed
contact, a movable contact provided at one end of a movable
plate, a movable spring connected to the movable plate, and
an operation part that moves according to an operation per-
formed by an operator. The connecting terminal is connected
to one of the fixed contact and the movable contact. The
operation part applies a force to a part of the movable spring
in a direction that is substantially parallel to a direction of a
force applied to operate the operation part, and causes the
movable contact to contact the fixed contact. The direction of
the force applied to operate the operation part is substantially
parallel to a direction in which the movable contact moves.
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1
CONNECTOR

TECHNICAL FIELD

The present invention relates to a connector.

BACKGROUND ART

Generally, an electric apparatus is driven by electric power
supplied from a power supply. An electric apparatus typically
receives electric power via a connector from a power supply.
Patent documents 1 and 2 disclose a connector unit including
a protruding male connector and a hollow female connector
that are fitted together to be electrically connected.

In recent years, as a measure to cope with global warming,
it is being considered to use, even for power transmission in
local areas, a direct-current high-voltage power that suffers
less power loss during voltage conversion and power trans-
mission and does not necessitate increasing the diameter of a
cable. Supplying electric power in this manner is particularly
preferable for an information apparatus such as a server that
consumes a large amount of electric power.

On the other hand, when electric power supplied to an
electric apparatus has a high voltage, the electric power may
affect the human body and operations of electronic compo-
nents. When such a high-voltage power is used for an infor-
mation apparatus such as a server that is installed and main-
tained by a human, it is necessary to use, for electric
connection, a connector that is different from a connector
used for a normal alternating-current commercial power sup-

ply.
RELATED-ART DOCUMENTS

Patent Documents

[Patent document 1] Japanese Laid-Open Patent Publication
No. 05-82208

[Patent document 2| Japanese Laid-Open Patent Publication
No. 2003-31301

SUMMARY OF INVENTION
Technical Problem

When an electric power supplied from a power supply has
a voltage greater than or equal to 100V or is a direct-current
high-voltage power, a currently-available switch cannot be
used without change for a connector for such an electric
power. For example, when the electric power supplied from a
power supply has a direct-current voltage of 400 V, it is
dangerous to use a switch for an alternating-current voltage of
100V without change because sufficient safety and reliability
cannot be ensured.

The present invention is made taking into account the
above described problems. One object of the present inven-
tion is to provide a connector that can safely supply a high-
voltage power. More specifically, one object of the present
invention is to provide a connector that is safe and reliable and
supports a direct-current power supply or a power supply with
a voltage higher than the voltage of an existing commercial
power supply.

Solution to Problem

According to an aspect of an embodiment of the present
invention, there is provided a connector that includes a con-
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2

necting terminal to be connected to another connecting ter-
minal of another connector, a fixed contact, a movable contact
provided at one end of a movable plate, a movable spring
connected to the movable plate, and an operation part that
moves according to an operation performed by an operator.
The connecting terminal is connected to one of the fixed
contact and the movable contact. The operation part applies a
force to a part of the movable spring in a direction that is
substantially parallel to a direction of a force applied to oper-
ate the operation part, and causes the movable contact to
move and contact the fixed contact. The direction of the force
applied to operate the operation part is substantially parallel
to a direction in which the movable contact moves.

Advantageous Effects of Invention

An embodiment of the present invention provides a con-
nector that supports a direct-current power supply or a power
supply with a voltage higher than the voltage of an existing
commercial power supply, and that can safely supply electric
power from such a power supply.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a perspective view of a plug connector according
to a first embodiment;

FIG. 2 is a top view of the plug connector according to the
first embodiment;

FIG. 3 is a side view of the plug connector according to the
first embodiment;

FIG. 4 is a bottom view of the plug connector according to
the first embodiment;

FIG. 5 is a front view of the plug connector according to the
first embodiment;

FIG. 6 is a perspective view of a connector according to the
first embodiment;

FIG. 7 is a front view of the connector according to the first
embodiment;

FIG. 8 is a side view of the connector according to the first
embodiment;

FIG. 9 is a perspective view (1) of an internal structure of
the connector according to the first embodiment;

FIG. 10 is a perspective view (2) of the internal structure of
the connector according to the first embodiment;

FIG. 11 is a perspective view (3) of the internal structure of
the connector according to the first embodiment;

FIG. 12 is a perspective view of the internal structure of the
connector in an OFF state according to the first embodiment;

FIG. 13 is a perspective view of the internal structure of the
connector in an ON state according to the first embodiment;

FIG. 14 is a drawing (1) illustrating a snap action spring;

FIG. 15 is a drawing (2) illustrating a snap action spring;

FIG. 16 is a drawing (3) illustrating a snap action spring;

FIG. 17 is a perspective view of the connector in an OFF
state according to the first embodiment;

FIG. 18 is a cut-away side view (1) of the connector in an
OFF state according to the first embodiment;

FIG. 19 is a cut-away side view (2) of the connector in an
OFF state according to the first embodiment;

FIG. 20 is a perspective view of the connector in an ON
state according to the first embodiment;

FIG. 21 is a cut-away side view (1) of the connector in an
ON state according to the first embodiment;

FIG. 22 is a cut-away side view (2) of the connector in an
ON state according to the first embodiment;

FIG. 23 is a drawing (1) illustrating a seesaw switch opera-
tion part;
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FIG. 24 is a drawing (2) illustrating the seesaw switch
operation part;

FIG. 25 is a drawing (3) illustrating the seesaw switch
operation part;

FIG. 26 is a drawing (4) illustrating the seesaw switch
operation part;

FIG. 27 is a drawing (5) illustrating the seesaw switch
operation part;

FIG. 28 is a perspective view of a connector according to a
second embodiment;

FIG. 29 is a front view of the connector according to the
second embodiment;

FIG. 30 is a side view of the connector of the second
embodiment;

FIG. 31 is a perspective view (1) of an internal structure of
the connector according to the second embodiment;

FIG. 32 is a perspective view (2) of the internal structure of
the connector according to the second embodiment;

FIG. 33 is a perspective view (2) of the internal structure of
the connector according to the second embodiment;

FIG. 34 is a perspective view of the internal structure of the
connector in an OFF state according to the second embodi-
ment;

FIG. 35 is a perspective view of the internal structure of the
connector in an ON state according to the second embodi-
ment;

FIG. 36 is a perspective view of the connector in an OFF
state according to the second embodiment;

FIG. 37 is a side view of the connector in an OFF state
according to the second embodiment;

FIG. 38 is a cut-away side view of the connector in an ON
state according to the second embodiment;

FIG. 39 is a side view of the connector in an ON state
according to the second embodiment;

FIG. 40 is a perspective view of a push switch operation
part in an OFF state;

FIG. 41 is a side view of the push switch operation part in
an OFF state;

FIG. 42 is a cut-away side view of the push switch opera-
tion part in an OFF state;

FIG. 43 is a perspective view of the push switch operation
part in an ON state;

FIG. 44 is a side view of the push switch operation part in
an ON state; and

FIG. 45 is a cut-away side view of the push switch opera-
tion part in an ON state.

DESCRIPTION OF EMBODIMENTS

Embodiments of the present invention are described below.
The same reference number is assigned to the same compo-
nent throughout the accompanying drawings, and repeated
descriptions of the same component are omitted.
<<First Embodiment>>
<Configuration of Connector>

A configuration of a connector according to a first embodi-
ment is described. A connector of the present embodiment is
a jack connector whose configuration is illustrated by FIGS.
6 through 8, and is to be connected to another connector that
is a plug connector illustrated by FIGS. 1 through 5. The plug
connector illustrated by FIGS. 1 through 5 and the connector
corresponding to the jack connector illustrated by FIGS. 6
through 8 may be collectively referred to as a “connector
unit”.

First, a plug connector 200 is described with reference to
FIGS. 1 through 5. FIG. 1 is a perspective view, FIG. 2 isa top
view, FIG. 3 is a side view, FIG. 4 is a bottom view, and FIG.
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5 is a front view of the plug connector 200. The plug connec-
tor 200 includes a cover 210 formed of, for example, an
insulator and three plug terminals 221, 222, and 223 that are
referred to as “other connecting terminals”. A power cable
230 is connected to a side of the plug connector 200 that is
opposite to a side where the three plug terminals 221, 222, and
223 are provided. The plug terminal 221 is a GND terminal
and longer than the plug terminals 222 and 223. The plug
terminals 222 and 223 are terminals to which electric power is
supplied when they are electrically connected to jack termi-
nals. A part of the cover 210, which is near the side where the
plug terminals 221, 222, and 223 are provided, forms a pro-
tection part 211 that covers parts of the plug terminals 221,
222, and 223. Also, a connector connection opening 212 is
formed in the protection part 211. The connector connection
opening 212 prevents a connector of the present embodiment
from being disconnected from the plug connector 200.
<Configuration of Connector>

Next, a connector of the present embodiment is described
with reference to FIGS. 6 through 8. The connector of the
present embodiment includes a switch. When the switch is
turned on while the connector of the present embodiment and
the plug connector 200 are fitted together and connected,
electric power is supplied via the connector and the plug
connector 200. FIG. 6 is a perspective view, FIG. 7 is a front
view, and FIG. 8 is a side view of the connector of the present
embodiment.

The connector of the present embodiment is covered by a
case 50, and includes jack openings 21, 22, and 23 into which
the plug terminals 221, 222, and 223 of the plug connector
200 are to be inserted; a groove 31 into which the protection
part 211 of the plug connector 200 is to be inserted; and a
seesaw switch operation part 40 that controls the supply of
electric power when the plug connector 200 and the connector
of the present embodiment are connected to each other. The
seesaw switch operation part 40 has a curved upper surface.
When a part of the seesaw switch operation part 40 near one
end is pressed, the other end of the seesaw switch operation
part 40 comes up and protrudes from the connector. Thus, the
seesaw switch operation part 40 can be turned on or off by
pressing a part near the protruding end of the seesaw switch
operation part 40. Supply of electric power via the connector
can be controlled by operating the seesaw switch operation
part 40.

The seesaw switch operation part 40 is disposed on a sur-
face of the connector to which the plug connector 200 is to be
connected. The direction in which the plug connector 200 is
inserted into the connector is substantially the same as the
direction in which the seesaw switch operation part 40 is
operated, i.e., pressed. This configuration makes it possible to
quickly and easily turn off the seesaw switch operation part
40 and pull out the plug connector 200 from the connector.

As illustrated by FIGS. 9 through 11, the connector of the
present embodiment includes jack terminals 61, 62, and 63 in
the jack openings 21, 22, and 23. The jack terminals 61, 62,
and 63 are to be electrically connected with the plug terminals
221,222, and 223. The connector also includes a hook 70 that
moves along with the seesaw switch operation part 40. When
the seesaw switch operation part 40 is turned on, the hook 70
protrudes toward the groove 31 and enters the connector
connection opening 212 of the plug connector 200. This con-
figuration prevents the plug connector 200 from being dis-
connected from the connector of the present embodiment
while the seesaw switch operation part 40 is in the ON state.
When the seesaw switch operation part 40 is turned off, the tip
of'the hook 70 is retracted toward the seesaw switch operation
part 40. In other words, the hook 70 is moved out of the
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connector connection opening 212 of the plug connector 200
so that the plug connector 200 can be pulled out from the
connector of the present embodiment. Thus, the connector of
the present embodiment is configured to prevent disconnec-
tion of the plug connector 200 from the connector while
electric power is being supplied.

The connector of the present embodiment also includes a
protrusion 71 that functions as a detect switch. The protrusion
71 detects whether the connector of the present embodiment
and the plug connector 200 are connected to each other. In
other words, the protrusion 71 detects whether the connector
of the present embodiment and the plug connector 200 are
fitted together.

When the connector of the present embodiment and the
plug connector 200 are not fitted together, a part of the pro-
trusion 71 enters and projects toward the groove 31. In this
state, the seesaw switch operation part 40 is locked and cannot
be switched to the ON state. On the other hand, when the
connector of the present embodiment and the plug connector
200 are fitted together, the protection part 211 of the plug
connector 200 enters the groove 31 and presses the part of the
protrusion 71 in the groove 31 toward the seesaw switch
operation part 40. When the protrusion 71 is pressed, the
seesaw switch operation part 40 locked in the OFF state is
unlocked so that it can be switched to the ON state.

When the seesaw switch operation part 40 is turned off
again, the plug connector 200 can be pulled out from the
connector of the present embodiment. When the plug connec-
tor 200 is pulled out, the part of the protrusion 71 enters the
groove 31 again by a restoring force of a spring 72. As a result,
the seesaw switch operation part 40 is locked in the OFF state
so that the seesaw switch operation part 40 cannot be
switched to the ON state.

As described above, when the connector of the present
embodiment and the plug connector 200 are connected to
each other, the seesaw switch operation part 40 can be
switched to the ON state by pressing the seesaw switch opera-
tion part 40. On the other hand, when the connector of the
present embodiment and the plug connector 200 are not con-
nected to each other, the seesaw switch operation part 40 is
locked in the OFF state and cannot be switched to the ON
state by pressing the seesaw switch operation part 40.
<On and Off Operations>

Next, on and off operations of the connector of the present
embodiment are described with reference to FIGS. 12 and 13.
The connector of the present embodiment includes two fixed
parts 110a and 1105 and two movable parts 120a and 1205.
The fixed part 110a and the movable part 120q constitute one
switch, and the fixed part 1105 and the movable part 1205
constitute another switch. Thus, the connector of the present
embodiment includes two switches.

The fixed part 110q includes a fixed contact 111a and a
connecting part 112a. The connecting part 112« is electrically
connected with the jack terminal 62. The movable part 120a
includes a movable contact 121a, a movable plate 1224, a
snap action spring 123a, and a terminal 124a. The terminal
124a is electrically connected with, for example, a negative
terminal of a power cable (not shown). The switch including
the fixed part 110a and the movable part 120q is turned on
when the movable contact 121a is brought into contact with
the fixed contact 111a, and is turned off when the movable
contact 121a is moved away from the fixed contact 111a.

The fixed part 1105 includes a fixed contact 1115 and a
connecting part 11256. The connecting part 1125 is electrically
connected with the jack terminal 63. The movable part 12056
includes a movable contact 1215, a movable plate 1225, a
snap action spring 1235, and a terminal. The terminal is
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electrically connected with, for example, a positive terminal
of the power cable (not shown). The switch including the
fixed part 1105 and the movable part 1205 is turned on when
the movable contact 1215 is brought into contact with the
fixed contact 1115, and is turned off when the movable con-
tact 1215 is moved away from the fixed contact 1115.

More specifically, when parts of the snap action springs
123a and 1235 of the movable parts 120a and 1205 are
pressed by a pressing mechanism 130, the movable contacts
1214 and 1215 are moved toward the fixed contacts 111a and
1115 and brought into contact with the corresponding fixed
contacts 111a and 1115, and as aresult the connector is turned
on.

The pressing mechanism 130 has a shape like a square
bracket, and includes contact parts 131a and 1315 for press-
ing parts of the snap action springs 123a and 12356 and a body
132. The contact part 131a and the contact part 1315 are
connected to each other via the body 132. A press contact part
133 is provided on a central part of the body 132. The contact
parts 131a and 1315 are configured to press parts of the snap
action springs 123a and 1235 substantially at the same time.

As illustrated by FIG. 13, when the seesaw switch opera-
tion part 40 is pressed to turn the switch on, a pressing part
141 presses the press contact part 133 of the pressing mecha-
nism 130 via a link 140, and the pressing mechanism 130
moves downward toward the snap action springs 123a and
1234. Parts of the snap action springs 123a¢ and 1235 are
pressed by the contact parts 131a and 1315 of the pressing
mechanism 130. As a result, the movable contact 121a is
brought into contact with the fixed contact 1114, the movable
contact 1215 is brought into contact with the fixed contact
1115, and the connector is turned on.

As illustrated by FIG. 12, when the seesaw switch opera-
tion part 40 is switched to the OFF state, the pressing part 141
pressing the pressing mechanism 130 moves upward, and the
pressing mechanism 130 is lifted upward by a restoring force
of'a spring 134. As a result, the contact parts 131a and 1315,
which have been pressing the snap action springs 123a and
123H, move away from the snap action springs 1234 and
1235, the movable contact 121a moves away from the fixed
contact 111a, the movable contact 1215 moves away from the
fixed contact 1115, and the connector is turned off.

In the connector of the present embodiment, the direction
in which the seesaw switch operation part 40 is operated is
substantially parallel to the direction in which the contact
parts 131a and 13154 press the snap action springs 123a and
1234, and is also substantially parallel to a moving direction
in which the movable contacts 121 and 1215 are moved to be
brought into contact with the fixed contacts 111a and 1115.
With this configuration, a force applied to turn on the seesaw
switch operating part 40 is directly transmitted to the contact
parts 131a and 1314, and the snap action springs 123a and
1235 can be pressed with a strong force. When the snap action
springs 123a and 1234 are pressed with a strong force, the
snap action springs 123a¢ and 1235 are deformed and a strong
restoring force is generated. This in turn makes it possible to
quickly move the movable contact 121a away from the fixed
contact 111a and the movable contact 1215 away from the
fixed contact 1115 with a strong force when the seesaw switch
operation part 40 is turned off.
<Snap Action Spring>

The snap action spring 123a is described with reference to
FIGS. 14 through 16. The snap action spring 1234 includes a
spring body 125a and a curved part 126a. An end of the
curved part 1264 is referred to as a curved part end 127a and
is in contact with a V-shaped mounting part end 129a of a
movable part mounting part 128a. As illustrated by FIG. 15,
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when an operation to turn on the seesaw switch operation part
40 is performed, a force is applied to the snap action spring
123a, the spring body 1254 of the snap action spring 123a is
bent, and the movable contact 121a is brought into contact
with the fixed contact 111a. In this state, the curved part 1264
is deformed and a force is applied in a direction in which the
curved part 126a contracts. When an operation to turn off the
seesaw switch operation part 40 is performed, the external
force being applied to the snap action spring 123« is released,
and a strong restoring force of the curved part 1264, i.e., a
force generated by the curved part 1264 returning to a state
illustrated in FIG. 14, causes the movable contact 121a to
move away from the fixed contact 111a. This configuration
makes it possible to quickly extinguish an arc generated
between the fixed contact 111a and the movable contact 121a.
That is, the above configuration makes it possible to reduce a
period of time for which an arc is generated between the fixed
contact 111a and the movable contact 121a, reduce abrasion
of materials forming the fixed contact 111a and the movable
contact 121a caused by the arc, and lengthen the life and
improve the reliability of the connector. The above descrip-
tions on the snap action spring 1234 also apply to the snap
action spring 1235.

Next, the seesaw switch operation part 40 of the connector
of the present embodiment is described. As illustrated by
FIGS. 17 through 19, when the connector of the present
embodiment and the plug connector 200 are fitted together
and the seesaw switch operation part 40 is in a turned off state,
the jack terminal 62 of the connector of the present embodi-
ment and the plug terminal 222 of the plug connector 200 are
fitted together, and the jack terminal 63 ofthe connector of the
present embodiment and the plug terminal 223 of the plug
connector 200 are fitted together. However, as described
above, because the pressing mechanism 130 is not being
pressed by the pressing part 141, the fixed contact 111a¢ and
the movable contact 121a are not in contact with each other,
and the fixed contact 1115 and the movable contact 1215 are
not in contact with each other. Therefore, in this state, electric
power is not supplied to the plug connector 200. FIG. 17 is a
drawing illustrating the connector of the present embodiment
in the OFF state and the plug connector 200, FIG. 18 is a
cut-away side view of an area where the jack terminal 61 is
located, and FIG. 19 is a cut-away side view of an area where
the jack terminal 63 is located.

On the other hand, as illustrated by FIGS. 20 through 22,
when the seesaw switch operation part 40 is in a turned on
state, the pressing part 141 presses the pressing mechanism
130, the movable contact 121a contacts the fixed contact
111a, the movable contact 1215 contacts the fixed contact
1114, and electric power is supplied to the plug connector
200. FIG. 20 is a drawing illustrating the connector of the
present embodiment in the ON state and the plug connector
200, FIG. 21 is a cut-away side view of an area where the jack
terminal 61 is located, and FIG. 22 is a cut-away side view of
an area where the jack terminal 63 is located.

The ON and OFF operations described above are per-
formed by operating the seesaw switch operation part 40.
That is, when the seesaw switch operation part 40 is changed
from the OFF state illustrated by FIGS. 23 and 24 into the ON
state illustrated by FIGS. 25 and 26, the pressing part 141
presses the pressing mechanism 130, the pressed pressing
mechanism 130 applies a force to the snap action springs
123a and 1235, the movable contact 121a contacts the fixed
contact 111a, and the movable contact 1215 contacts the fixed
contact 1115. When the seesaw switch operation part 40 is
changed from the ON state illustrated by FIGS. 25 and 26 into
the OFF state illustrated by FIGS. 23 and 24, it is preferable
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to switch the seesaw switch operation part 40 to the OFF state
as quickly as possible to reduce the time for which an arc is
generated. For this purpose, as illustrated by FIG. 27, a tor-
sion spring 41 is provided in the seesaw switch operation unit
40. The torsion spring 41 is wound such that the rotational
axis of the seesaw switch operation unit 40 comes substan-
tially in the center of the torsion spring 41. In the ON state
illustrated by FIGS. 25 and 26, a restoring force of the torsion
spring 41 is applied in a direction to bring the seesaw switch
operation unit 40 into the OFF state illustrated by FIGS. 23
and 24. FIG. 23 is a front view and FIG. 24 is arear view of a
part of the internal structure of a switch of the present embodi-
ment in the OFF state. FIG. 25 is a front view and FIG. 26 is
arear view of a part of the internal structure of a switch of the
present embodiment in the ON state.

ON and OFF operations of the seesaw switch operation
unit 40 can be performed while the plug connector 200 is
inserted in (or fitted into) the connector of the present embodi-
ment. When the plug connector 200 is not inserted in the
connector of the present embodiment, the seesaw switch
operation unit 40 cannot be operated into the ON state, i.e., is
kept in the OFF state, and electric power is not supplied to the
jack terminals 62 and 63.
<<Second Embodiment>>

Next, a second embodiment is described. Similarly to the
connector of the first embodiment, a connector according to a
second embodiment is to be connected to the plug connector
200.
<Configuration of Connector>

A connector of the present embodiment is described with
reference to FIGS. 28 through 30. The connector of the
present embodiment includes a push lock switch. When the
push lock switch is turned on while the connector of the
present embodiment and the plug connector 200 are fitted
together and connected, electric power is supplied via the
connector and the plug connector 200. FIG. 28 is a perspec-
tive view, FIG. 29 is a front view, and FIG. 30 is a side view
of the connector of the present embodiment.

The connector of the present embodiment is covered by a
case 170, and includes jack openings 21, 22, and 23 into
which the plug terminals 221, 222, and 223 of the plug con-
nector 200 are to be inserted; a groove 31 into which the
protection part 211 of the plug connector 200 is to be inserted;
and a push switch operation part 160 for controlling the
supply of electric power when the plug connector 200 and the
connector of the present embodiment are connected to each
other. Thus, the push switch operation part 160 is used to
operate the push lock switch. The push lock switch can be
turned on or off by pressing the push switch operation part 40.
Supply of electric power via the connector can be controlled
by operating the push switch operation part 160. In the
present embodiment, the push lock switch indicates a part that
can be switched from an OFF state to an ON state by pressing
the push switch operation part 160, can be kept in the ON state
even when the pressing force is released, and can be switched
from the ON state to the OFF state by pressing the push switch
operation part 160 again.

The push switch operation part 160 is disposed on a surface
of the connector to which the plug connector 200 is to be
connected. The direction in which the plug connector 200 is
inserted into the connector is substantially the same as the
direction in which the push switch operation part 160 is
operated, i.e., pressed. This configuration makes it possible to
quickly and easily turn off the push switch operation part 160
and pull out the plug connector 200 from the connector

As illustrated by FIGS. 31 through 33, the connector of the
present embodiment also includes jack terminals 61, 62, and
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63 in the jack openings 21, 22, and 23. The jack terminals 61,
62, and 63 are to be electrically connected with the plug
terminals 221, 222, and 223. The connector also includes a
hook 70 that moves along with the push switch operation part
160. When the push switch operation part 160 is operated to
be in the ON state, the hook 70 protrudes toward the groove 31
and enters the connector connection opening 212 of the plug
connector 200. This configuration prevents the plug connec-
tor 200 from being disconnected from the connector of the
present embodiment while the push switch operation part 160
is in the ON state. When the push switch operation part 160 is
turned off; the tip of the hook 70 is retracted toward the push
switch operation part 160. In other words, the hook 70 is
moved out of the connector connection opening 212 of the
plug connector 200 so that the plug connector 200 can be
pulled out from the connector of the present embodiment.
Thus, the connector of the present embodiment is configured
to prevent disconnection of the plug connector 200 from the
connector while electric power is being supplied.

The connector of the present embodiment also includes a
protrusion 71 that functions as a detect switch. The protrusion
71 detects whether the connector of the present embodiment
and the plug connector 200 are connected to each other. In
other words, the protrusion 71 detects whether the connector
of the present embodiment and the plug connector 200 are
fitted together.

When the connector of the present embodiment and the
plug connector 200 are not fitted together, a part of the pro-
trusion 71 enters the groove 31. In this state, the push switch
operation part 160 is locked in the OFF state and cannot be
turned on. On the other hand, when the connector of the
present embodiment and the plug connector 200 are fitted
together, the protection part 211 of the plug connector 200
enters the groove 31 and presses the part of the protrusion 71
in the groove 31 toward the push switch operation part 160.
When the protrusion 71 is pressed, the push switch operation
part 160 locked in the OFF state is unlocked so that it can be
turned on.

When the push switch operation part 160 is turned off
again, the plug connector 200 can be pulled out from the
connector of the present embodiment. When the plug connec-
tor 200 is pulled out, the part of the protrusion 71 is caused by
arestoring force of a spring 72 to enter the groove 31 again. As
a result, the push switch operation part 160 is locked in the
OFF state so that it cannot be turned on.

As described above, when the connector of the present
embodiment and the plug connector 200 are connected to
each other, the push switch operation part 160 can be turned
on by pressing. On the other hand, when the connector of the
present embodiment and the plug connector 200 are not con-
nected to each other, the push switch operation part 160 is
locked in the OFF state and cannot be turned on by pressing.
<On and Off Operations>

Next, on and off operations of the connector of the present
embodiment are described with reference to FIGS. 34 and 35.
The connector of the present embodiment includes two fixed
parts 110a and 1105 and two movable parts 120a and 1205.
The fixed part 110a and the movable part 120q constitute one
switch, and the fixed part 1105 and the movable part 1205
constitute another switch. Thus, the connector of the present
embodiment includes two switches.

The fixed part 110q includes a fixed contact 111a and a
connecting part 112a. The connecting part 112« is electrically
connected with the jack terminal 62. The fixed part 120a
includes a movable contact 121a, a movable plate 1224, a
snap action spring 123a, and a terminal 124a. The terminal
124a is electrically connected with, for example, a negative
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terminal of a power cable (not shown). The switch including
the fixed part 110a and the movable part 120q is turned on
when the movable contact 121a is brought into contact with
the fixed contact 111a, and is turned off when the movable
contact 121a is moved away from the fixed contact 111a.

The fixed part 1105 includes a fixed contact 1115 and a
connecting part 1125. The connecting part 1125 is electrically
connected with the jack terminal 63. The movable part 1205
includes a movable contact 1215, a movable plate 1225, a
snap action spring 1235, and a terminal. The terminal is
electrically connected with, for example, a positive terminal
of the power cable (not shown). The switch including the
fixed part 1105 and the movable part 1205 is turned on when
the movable contact 1215 is brought into contact with the
fixed contact 1115, and is turned off when the movable con-
tact 1215 is moved away from the fixed contact 1115.

In the connector of the present embodiment, the direction
in which the push switch operation part 160 is operated is
substantially parallel to the direction in which a contact part
131a and another contact part press the snap action springs
123a and 1235, and is also substantially parallel to a moving
direction in which the movable contacts 121a and 1215 are
moved and brought into contact with the fixed contacts 111a
and 1115. With this configuration, a force applied to turn on
the push switch operating part 160 is directly transmitted to
the contact part 131a and the contact part 1315. Thus, this
configuration makes it possible to press the snap action
springs 123a and 1235 with a strong force. When the snap
action springs 1234 and 1235 are pressed with a strong force,
the snap action springs 123a and 1235 are deformed and a
strong restoring force is generated. This in turn makes it
possible to quickly move the movable contact 121a and the
movable contact 1215 away from the fixed contact 111a and
the fixed contact 1116 with a strong force when the push
switch operation part 160 is turned off.

More specifically, when parts of the snap action springs
123a and 1235 of the movable parts 120a and 1205 are
pressed by a pressing mechanism 130, the movable contacts
1214 and 1215 are moved toward the fixed contacts 111a and
1115 and brought into contact with the corresponding fixed
contacts 111a and 1115, and as aresult the connector is turned
on.

The pressing mechanism 130 has a shape like a square
bracket, and includes the contact part 131a and the contact
part 1315 for pressing parts of the snap action springs 123a
and 1234, and a body 132. The contact part 131a and the
contact part 1315 are connected to each other via the body
132. A protrusion 136 is provided on a central part of the body
132. The contact part 131a and the contact part 1315 are
configured to press parts of the snap action springs 123« and
1235 substantially at the same time.

As illustrated by FIG. 35, when the push switch operation
part 160 is pressed to turn it on, the protrusion 136 presses the
pressing mechanism 130 downward toward the snap action
springs 123a and 12354. Parts of the snap action springs 123a
and 1235 are pressed by the contact part 131a and the contact
part 1315 of the pressing mechanism 130. As a result, the
movable contact 121« is brought into contact with the fixed
contact 111a, the movable contact 1215 is brought into con-
tact with the fixed contact 1115, and the connector is turned
on.
As illustrated by FIG. 34, when the push switch operation
part 160 is turned off, the pressing mechanism 130 moves
upward and is lifted upward by a restoring force of a spring
134. As a result, the contact part 131a and the contact part
1315 move away from the snap action springs 123a and 1235,
the movable contact 121a moves away from the fixed contact
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111a, the movable contact 1215 moves away from the fixed
contact 11154, and the connector is turned off.

Next, the push switch operation part 160 of the connector
of the present embodiment is described. As illustrated by
FIGS. 36 and 37, when the connector of the present embodi-
ment and the plug connector 200 are fitted together and the
push switch operation part 160 is turned off, the jack terminal
62 of the connector of the present embodiment and the plug
terminal 222 of the plug connector 200 are fitted together, and
the jack terminal 63 of the connector of the present embodi-
ment and the plug terminal 223 of the plug connector 200 are
fitted together. However, because the pressing mechanism
130 is not being pressed by the protrusion 136, the fixed
contact 111a and the movable contact 121a are not in contact
with each other, and the fixed contact 1115 and the movable
contact 1215 are not in contact with each other. Therefore,
electric power is not supplied to the plug connector 200. In
this state, the jack terminal 61 of the connector of the present
embodiment and the plug terminal 221 of the plug connector
200 are fitted together. FIG. 36 is a cut-away side view and
FIG. 37 is a partial side view of an area where the jack
terminal 61 is located.

On the other hand, as illustrated by FIGS. 38 and 39, when
the push switch operation part 160 is turned on, the protrusion
136 presses the pressing mechanism 130, the movable contact
121a contacts the fixed contact 111a, the movable contact
12154 contacts the fixed contact 1115, and electric power is
supplied to the plug connector 200. In the ON state, a switch
lock part 161 enters the push switch operation part 160 and
the position of the pressing mechanism 130 is fixed by a
protrusion 162 of the switch lock part 161 to maintain the ON
state. As described later, when pressed again, the push switch
operation part 160 returns from the ON state into the OFF
state. FIG. 38 is a cut-away side view and FIG. 39 is a partial
side view of an area where the jack terminal 61 is located.

The ON and OFF operations described above are per-
formed by operating the push switch operation part 160. That
is, when the push switch operation part 160 is changed from
the OFF state illustrated by FIGS. 40 through 42 into the ON
state illustrated by FIGS. 43 through 45, the protrusion 136
presses the pressing mechanism 130, the pressed pressing
mechanism 130 applies a force to the snap action springs
123a and 1235, the movable contact 121a contacts the fixed
contact 111a, and the movable contact 1215 contacts the fixed
contact 1115. In this state, the switch lock part 161 enters the
push switch operation part 160 and the pressing mechanism
130 islocked by the protrusion 162 of the switch lock part 162
to maintain the ON state. A part of the switch lock part 161
that contacts the inner surface of the push switch operation
part 160 is formed as a sloping part 163. When the push
switch operation part 160 is pressed, the switch lock part 161
moves along the sloping part 163 into the push switch opera-
tion part 160, and the protrusion 162 fixes the position of the
pressing mechanism 130.

When the push switch operation part 160 in the ON state is
pressed again, the switch lock part 161 is caused by a restor-
ing force of a spring 164 to move along the sloping part 163
out of the push switch operation part 160, and the protrusion
162 fixing the position of the pressing mechanism 130 also
moves. As a result, the pressing mechanism 130 moves
upward, and the push switch operation part 160 returns to the
OFF state. FIG. 40 is a perspective view, FIG. 41 is a side
view, and FIG. 42 is a cut-away side view of a part of the
internal structure of a switch of the present embodiment in the
OFF state. FIG. 43 is a perspective view, FIG. 44 is a side
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view, and FIG. 45 is a cut-away side view of a part of the
internal structure of a switch of the present embodiment in the
ON state.

Operations to turn on and off the push switch operation unit
160 can be performed while the plug connector 200 is inserted
in (or fitted into) the connector of the present embodiment.
When the plug connector 200 is not inserted in the connector
of the present embodiment, the push switch operation unit
160 cannot be turned on, i.e., is kept in the OFF state, and
electric power is not supplied to the jack terminals 62 and 63.

Configurations of the connector of the second embodiment
other than those described above are substantially the same as
those of the first embodiment.

Embodiments of the present invention are described above.
However, the present invention is not limited to the specifi-
cally disclosed embodiments, and variations and modifica-
tions may be made without departing from the scope of the
present invention.

The present application is based on and claims the benefit
of priority of Japanese Patent Application No. 2011-176411
filedon Aug. 11,2011, the entire contents of which are hereby
incorporated herein by reference.

EXPLANATION OF REFERENCES

21 Jack opening

22 Jack opening

23 Jack opening

31 Groove

40 Seesaw switch operation part
41 Torsion spring

50 Case

61 Jack terminal

62 Jack terminal

63 Jack terminal

70 Hook

71 Protrusion

72 Spring

110a, 1105 Fixed part

111a, 1115 Fixed contact
112a, 11256 Connecting part
120a, 1205 Movable part
121a, 1215 Movable contact
122a, 1225 Movable plate
123a, 1235 Snap action spring
125a Spring body

126a Curved part

127a Curved part end

128a Movable part mounting part
129a Mounting part end

130 Pressing mechanism
131a, 1315 Contact part

132 Body

133 Press contact part

134 Spring

140 Ring

141 Pressing part

200 Plug connector

210 Cover

211 Protection part

212 Connector connection opening
221 Plug terminal

222 Plug terminal

223 Plug terminal

230 Power cable
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The invention claimed is:

1. A connector, comprising:

a connecting terminal to be connected to another connect-
ing terminal of another connector;

a fixed contact;

a movable contact that comes into contact with the fixed
contact;

an operation part that moves according to an operation by
an operator; and

ahook that moves in accordance with the movement of the
operation patt,

wherein the hook moves and enters an opening of the
another connector when the operation part is moved in a
direction to cause the movable contact to contact with
the fixed contact.

2. The connector as claimed in claim 1, wherein a direction
in which a force to operate the operation part is applied is
substantially parallel to a direction in which a force to move
the movable contact and cause the movable contact to contact
with the fixed contact is applied, and to a direction in which
the movable contact moves.

3. The connector as claimed in claim 1,

wherein the hook moves in a direction perpendicular to a
direction of connecting the another connector to the
connector.

4. A connector to be connected to another connector, the

connector comprising:

a fixed contact;

a movable contact that comes into contact with the fixed
contact;

a movable spring that is biased in a direction in which the
movable contact moves away from the fixed contact;

an operation part that moves in accordance with an opera-
tion by an operator;

a mechanism that moves in a direction substantially paral-
lel to a direction in which the movable contact moves;
and

alink in which one end is rotatably connected to the opera-
tion part and another end is rotatably connected to the
mechanism, wherein

when the operation part is operated while the movable
contact is away from the fixed contact, the mechanism
moves and presses the movable spring to cause the mov-
able contact to contact with the fixed contact; and
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when the operation part is operated while the movable
contact is in contact with the fixed contact, the mecha-
nism moves in a direction to release the movable spring
and the movable contact moves away from the fixed
contact by a spring force of the movable spring.

5. A connector, comprising:

a connecting terminal to be connected to another connect-
ing terminal of another connector;

a fixed contact;

a movable spring;

a movable contact that comes into contact with the fixed
contact;

a seesaw switch that rotatably moves between a first posi-
tion and a second position in connection with an opera-
tion by an operator, and is biased toward the first posi-
tion;

a pressing part that moves in accordance with the move-
ment of the seesaw switch; and

alink that connects the seesaw switch and the pressing part,
wherein

when the seesaw switch is operated from the first position
to the second position, the pressing part moves so as to
cause the movable contact to come into contact with the
fixed contact, and

when the seesaw switch is operated from the second posi-
tion to the first position, the pressing part moves so as to
cause the movable contact to move away from the fixed
contact.

6. The connector as claimed in claim 5, further comprising:

a pressing mechanism that presses the movable spring so as
to move the movable contact toward the fixed contact,
wherein

when the seesaw switch is operated from the first position
to the second position, the pressing part moves and
presses the pressing mechanism so as to press the mov-
able spring and cause the movable contact to come into
contact with the fixed contact, and

when the seesaw switch is operated from the second posi-
tion to the first position, the pressing part moves away
from the pressing mechanism, and the pressing mecha-
nism moves so that the movable contact moves away
from the fixed contact.
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